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In the Claims 

Please cancel claims 7-9 without prejudice. 

Please amend claims 1, 3 and 19 as follows, wherein any additions to the claims are 
underlined and any deletions are set forth in brackets or as struckthrough text. 

1. (Currently Amended) A thin film thickness measurement apparatus comprising: 
a light source; 
[[an]] a first optical fiber; 

a plurality of additional optical fibers arranged around the first optical fiber; 

a light receiving unit for directing light from said light source substantially 
perpendicular to a substrate and for receiving light reflected from said substrate; and 

an analyze unit for analyzing thickness of a thin film of said substrate 
according to intensity of reflected light received by said light receiving unit, wherein 

fa) the first optical fiber guides the light from said light source onto said 
substrate^ and 

(b) at least one of the plurality of additional optical fibers guides the reflected 
light from said substrate to said analyze unit. 



2. (Canceled) 
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3. (Currently Amended) The thin film thickness measurement apparatus according 
to claim [[2]] 3, wherein said first optical fiber is a branch type optical fiber guiding 
light from said light source to a plurality of sites on said substrate, and receiving light 
reflected from said plurality of sites, said thin film thickness measurement apparatus 
further comprising 

a shutter selectively blocking the plurality of reflected light received by said 
branch type first optical fiber. 

4. (Original) The thin film thickness measurement apparatus according to claim 3, 
said analyze unit including 

a spectroscope dividing reflected light from said substrate according to intensity 
of each wavelength, and 

a calculation unit calculating thickness of a thin film of said substrate 
according to intensity of each wavelength divided by said spectroscope. 
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5. (Original) The thin film thickness measurement apparatus according to claim 4, 
wherein said calculation unit calculates thickness of said thin film by equations of: 

R(2, 1) + R(l, 0) x k 2 +2 x p(2, 1) x p(l, 0) x k x cos(y) 
1 + R(2, 1) + R(l, 6) x k 2 + 2 x p(2, 1) x p(l, 0) x k x cos(y) 



p(2 , 1) = £l^l 



p( i, o) = 

n 0 +n, 



R(2, 1) = p (2, 1)2 
R(1,0)= p (1,0)2 



T =47cnid/X 



where no is a refractive index of said substrate, ni is a refractive index of said 
thin film, n2 is a refractive index of air, A is a wavelength of light, and k is an 
absorption coefficient of said thin film. 
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6. (Original) The-thin film thickness measurement apparatus according to claim 4, 
wherein said calculation unit calculates thickness of said thin film by equations of: 



R(p+1,0) = A + B 



1 + C + B 
A = R(p+1, p)+R(p, 0) x k 2 

B = 2 X p (p+1, p) X VR(p, 0) x k x cos(y(p, 0) + y(p)) 

C = R(p+l,p)XR(p, 0)Xk 2 

p(p+l,p) = °<P)- n <P +1 ) 
n(p) + n(p + l) 

R(p+l,p)= p(p+l,p) 2 
tany<p,0) = 

D = VR(P-1><>) x 0 " P(P, P - 1) : ) x sin(y(p - 1, 0) + y(p - 1)) 
E= pCp.p-Dxd+RCp-l.O)) 

F= V R (P ~ 1, 0) x (1 + p(p, p.- 1) : ) x cos(y(p - 1, 0) + y(p - 1)) 
y (p) = 4 7ni(p)d(p) cos 9(p) / X 



where no is a refractive index of said substrate, n(p) is a refractive index of the 
p-th layer of thin film from said substrate, n(p+l) is a refractive index of air, A is a 
wavelength of light, and k is an absorption coefficient of said p-th layer of thin film. 



USSN: 09/471,829 
M. HATANAKA et al. 
Page 7 



7. (Canceled) 

8. (Canceled) 

9. (Canceled) 

10. (Original) The thin film thickness measurement apparatus according to claim 1, 
said analyze unit including 

a spectroscope dividing reflected light from said substrate according to intensity 
of each wavelength, and 

a calculation unit calculating thickness of a thin film of said substrate 
according to intensity of each wavelength divided by said spectroscope. 
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1 1 . (Original) The thin film thickness measurement apparatus according to claim 

10, wherein said calculation unit calculates thickness of said thin film by equations of: 

R= R(2, 1) + R(l, 0) x k 2 + 2 x p(2, 1) x p(l, 0) x k x cos(y) 
1 + R(2, 1) + R(l, 0) x k 2 + 2 x p(2, 1) x p(l, 0) x k x cos(y) 

P(2,l) = ^- 

n, + n 2 

n 0 +n, 
R(2, 1)= p(2, 1)2 
R(U)= p (1,0)2 

where no is a refractive index of said substrate, ni is a refractive index of said 
thin film, ri2 is a refractive index of air, A is a wavelength of light, and k is an 
absorption coefficient of said thin film. 

12. (Original) The thin film thickness measurement apparatus according to claim 

1 1 , wherein said light receiving unit directs light substantially perpendicular to a 
substrate placed on a robot hand. 

13. (Original) The thin film thickness measurement apparatus according to claim 
1 1 , wherein said light receiving unit is installed in a neighborhood of an outlet of a 
gate valve of a film growth apparatus. 
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14. (Original) The thin film thickness measurement apparatus according to claim 
10, wherein said calculation unit calculates thickness of said thin film by equations of: 

R(p+1,0)= A + B 
1 + C + B 

A = R(p+1, p)+R(p, 0) X k z 

B = 2 X p (p+1, p) X 7R(p, 0) x k x cos(y(p, 0) + y(p)) 

C=R(p+l,p)xR(p > 0)Xk 2 

p(p+l,p> = n <P>- D (P +1 > 
PW ,P/ n(p)+n(p+l) 

R(p+l,p) = p(p+1,p) 2 
tany<p,0) = 

D = VRCFXO) x (1 - p(p, p - 1) 2 ) x sin(y(p - 1, 0) + y(p - 1)) 
E= p(p,p-l)x(l+R(p-l,0)) 

F= VR(p - 1, 0) x (1 + p(p, p - 1) 2 ) x cos(y(p - 1, 0) + y(p - 1)) 
y (p) = 4 7m(p)d(p) cos 0(p) IX 



where no is a refractive index of said substrate, n(p) is a refractive index of the 
p-th layer of thin film from said substrate, n(p+l) is a refractive index of air, A is a 
wavelength of light, and k is an absorption coefficient of said p-th layer of thin film. 
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15. (Original) The thin film thickness measurement apparatus according to claim 
14, wherein said light receiving unit directs light substantially perpendicular to a 
substrate placed on a robot hand. 

16. (Original) The thin film thickness measurement apparatus according to claim 
14, wherein said light receiving unit is installed in a neighborhood of an outlet of a 
gate valve of a film growth apparatus. 

17. (Original) The thin film thickness measurement apparatus according to claim 1, 
wherein said light receiving unit directs lights substantially perpendicular to a 
substrate placed on a robot hand. 

18. (Original) The thin film thickness measurement apparatus according to claim 1, 
wherein said light receiving unit is installed in a neighborhood of an outlet of a gate 
valve of a film growth apparatus. 
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19. (Currently Amended) A thin film thickness measurement method comprising 
the steps of: 

providing a first optical fiber and a plurality of additional optical fibers, wherein 
the plurality of additional optical fibers are arranged around the first optical fiber; 

directing light substantially perpendicular to a substrate via [[an]] the first 
optical fiber; 

receiving light reflected from said substrate via at least one of the plurality of 

optical fibers said optical fib e r ; and 

analyzing thickness of a thin film of said substrate according to intensity of said 
received reflected light. 

20. (Original) The thin film thickness measurement method according to claim 19, 
wherein said step of measuring thickness of said thin film includes the steps of 

dividing reflected light from said substrate according to intensity of each 
wavelength, and 

calculating thickness of a thin film of said substrate according to said intensity 
of each wavelength divided. 

21. (Canceled) 

22. (Canceled) 

23. (Canceled) 



24. (Canceled) 
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25. (Canceled) 



26. (Canceled) 



27. (Canceled) 



28. (Canceled) 



29. (Canceled) 



30. (Canceled) 



31. (Canceled) 



32. (Canceled) 



33. (Canceled) 



34. (Canceled) 



35. (Canceled) 



36. (Canceled) 
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37. (Canceled) 



38. (Canceled) 



39. (Canceled) 



40. (Canceled) 



41. (Canceled) 



42. (Canceled) 



43. (Canceled) 



44. (Canceled) 



45. (Canceled) 



46. (Canceled) 



47. (Canceled) 



48. (Canceled) 
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49. (Canceled) 



50. (Canceled) 



51. (Canceled) 



52. (Canceled) 



53. (Canceled) 



54. (Canceled) 



55. (Canceled) 



56. (Canceled) 



57. (Canceled) 



58. (Canceled) 



59. (Canceled) 



